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ABSTRACT 



An on-screen display generator for use in an image 
display system is disclosed. The on-screen display gen- 
erator includes a main image signal source, and an auxil- 
iary image signal source which includes a controller for 
varying the perceived brightness of the image repre- 
sented by the auxiliary image signal in response to a first 
control signal. A video signal processor, coupled to the 
main image signal source and the auxiliary image signal 
source, includes circuitry for combining the main and 
auxiliary image signals to produce a combined image 
signal. The video signal processor further includes a 
controller for varying the perceived brightness of the 
image represented by the combined image signal in 
response to a second control signal. A control signal 
generator generates the first and the second control 
signals in such a manner that the perceived brightness of 
the auxiliary image signal remains substantially constant 
when the perceived brightness of the main image is 
varied. This on-screen display generator is disclosed as 
being embodied in a sleep timer in a television receiver. 

15 Claims, 3 Drawing Sheets 
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image, then the perceived brightness of any on-screen 

VIDEO DISPLAY HAVING PROGRESSIVELY display is also reduced. 

DIMMED VIDEO IMAGES AND CONSTANT The present inventors have further recognized that, 

BRIGHTNESS AUXILIARY IMAGES in the case of the sleep timer on-screen display, it is 

5 desirable to gradually reduce the perceived brightness 

The present invention relates to apparatus for gener- of the displayed image during the period of time before 

ating on-screen displays (OSDs) as used in image dis- the receiver turns itself off for the same reason that the 

play systems, such as television receivers. sound level is gradually reduced during that period— so 

BACKGROUND OF THE INVENTION lft * ? ewer to not dist f bed ^ l a s^den.change in 

10 light level. However, as described above, if the per- 
On-screen displays have been used with image dis- ceived brightness of the displayed image is reduced, 
play systems, such 'as television receivers, to give a then the perceived brightness of the on-screen display is 
viewer information concerning the operation of the similarly reduced. 

system. One example of a use for such on-screen dis- It was found desirable that the perceived brightness 
plays is to display operating parameters of the system, 15 of the on-screen display remain relatively constant, 
such as the channel number to which the television regardless of the perceived brightness of the displayed 
receiver is tuned or a graphical representation of the image. This was found especially desirable in a sleep 
sound volume level in the form of a bar graph. Such timer when the perceived brightness of the main image 
displays are generally used while the viewer is changing is automatically gradually reduced during the time per- 
the associated parameter. Thus, when the viewer is 20 iod before the receiver turns itself off. Such operation of 
changing the channel, the channel number is displayed on-screen displays gives the advantage that an on- 
superimposed atop the received main image, and when screen display is always visible regardless of the per- 
the viewer is changing the sound volume, the volume ceived brightness of the main image as set by the user or 
level bar graph is similarly displayed. by the operation of the sleep timer in the pre-turn-off 

Mother example of a use for such on-screen displays 25 period, 
is in sleep timers. Sleep timers have been developed to In accordance with principles of the present inven- 
enable a viewer to select a time when the receiver tion, apparatus for displaying an on-screen display on an 
C should automatically turn itself off should the viewer image display system comprises a main image signal 
VJall asleep, or otherwise lose interest in watching. The source, and an auxiliary image signal source including a 
viewer sets the turn-off time through the use of the 30 control circuit for varying the perceived brightness of 
remote control. During the last minute or two before the image represented by the auxiliary image signal in 
the receiver is to turn off, current sleep timers gradually response to a first control signal. A video signal proces- 
turn down the sound volume so that a sudden change in sor, coupled to the main image signal source and the 
the sound level will not awaken a sleeping viewer. In auxiliary image signal source, includes circuitry for 
addition, current sleep timers provide an on-screen 35 combining the main and auxiliary image signals to pro- 
display, superimposed atop the main image, to visually duce a combined image signal. The video signal proces- 
indicate to the viewer that the receiver will be turning sor further includes a control circuit for varying the 
off in a short period of time. During this time interval, perceived brightness of the image represented by the 
sleep timers are responsive to some action by a viewer, combined image signal in response to a second control 
such as receipt of a signal from a remote control, to 40 signal. A control signal generator generates the first and 
restore the volume and display of the television receiver the second control signals in such a manner that the 
to their normal functions. If no action is taken by a perceived brightness of the image represented by the 
viewer during this pre-turn-off time period, then at the auxiliary image signal remains substantially constant 
selected turn-off time, power is removed from the tele- when the perceived brightness of the main image is 
vision receiver. 45 varied. 

One on-screen display used by known sleep timers 
includes a textual message on the display screen indicat- BRJEF DESCRIPTION OF THE DRAWING 
ing the amount of time (e.g. number of seconds) before FIG. 1 is a block diagram of a portion of an image 
the television receiver is going to turn itself off. Other display system including an on-screen display circuit in 
on-screen displays include an iconic symbol, which may 50 accordance with principles of the present invention; 
include simple animation, for example, a bar graph with FIGS. 2a to 2c are screen displays generated by an 
a bar that gradually grows in length from one end of the image display system including the on-screen display 
on-screen display toward the other. When the bar circuit illustrated in FIG. 1; 

reaches the other end of the on-screen display, the time FIGS.- 3a to 3c are screen displays generated by an 
period is over, and the receiver turns itself off. Other 55 image display system including a second embodiment of 
on-screen displays produce a black border from one or the on-screen display circuit illustrated in FIG. 1; 
more edges of the screen. This border gradually in- FIG. 4 is a more detailed block diagram of the on- 
creases in width, obscuring more and more of the im- screen display circuit illustrated in FIG. 1. 
age. When the border completely covers the screen, the 

time period is over, and the receiver turns itself off. 60 DETAILED DESCRIPTION OF THE DRAWING 

SUMMARY OF THE INVENTION ^jGk" * & a block diagram of a portion of an image 

display system including an on-screen display circuit in 
The present inventors have recognized that adjust- accordance with principles of the present invention, 
ment of some parameters, such as brightness and con- The present invention will be described below, and 
trast, affect the overall brightness of the displayed 65 illustrated in the drawing, as a portion of a sleep timer 
image as perceived by the viewer (referred to below as circuit-embodied in a television receiver. Such a sleep 
•perceived brightness'). If these parameters are varied in timer circuit includes elements other than those illus- 
a manner to reduce the perceived brightness of the main trated in FIGS. 1 and 4. However, those other elements, 
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and their arrangement and operation, are known and image signal to be displayed on the kinescope screen, 

are not germane to the present invention. In order to The illustrated video signal processor 30 also includes 

simplify the drawing and associated description, those various control circuits for varying characteristics of 

elements have not been illustrated, and will not be de- the displayed image, such as brightness, contrast, tint 

scribed jn detail. In addition, although single signal lines 5 and color control circuits. These control circuits are 

have been illustrated coupling the various blocks, the responsive to control signals generated in response to 

illustrated lines may actually represent multiple signal user input via the remote control link. This circuitry is 

P 8 ! , . . . , „„, well known and will not be described in detail. 

In FIG. 1, a main image signal source 10 has an out- video signal processor 30 further includes circuitry 
puttermmal wupledtoatota^^^ 10 to selectively combine the signal from the auxiliary 

video s^nal processor 30. An auxiliary image signal image signal source 20 with the signal from the main 

source 20 has an output terminal coupled to a second ^ sfenal source 10, to produceVcombined image 

^r^° fVlde0 ^ P^ or3 * Vide ° sign! in^ponse to t oottS sS SnSSS? 

WrfT^*^^ ge^tofio. If enabled by this control signal, the 

image signal output terminal 15. Output signal terminal 15 z i • i ^ 4 iL 7 \ 7. 

15 £ coupled to utilization ckcuitrf (nofXwTfor 81gnal "5** * *f ^ of 

displaying the image represented by the signal fro^ ^ f ■"TT™* ^ ^ 

video si^al proceLr 30. A user input terminal 5 is ^°f y vfiTl^ ? T Tf ^ ^ 

responsive to input from a user of the display system, 10 * SUpp if t0 * e Slgnal P ath of the 

and may, for example; include a remote control link (not 20 pr ?? e8 ?? r 1 . , 

shown) with the user. User input terminal 5 is coupled ^ ^ f*^ 0 * 40 monitors the current 
to an input terminal of a control signal generator 40. A time * A } some Predetermined penod of time before the 
first output terminal of control signal generator 40 is select ^ turn-off time, for example one to two minutes, 
coupled to a control input terminal of the auxiliary sl S^ generator 40 enters a pre-turn-off opera- 
image signal source 20 and a second output terminal of 25 faonal . mode ' In 4(5 P re ' tlirn - off operational mode, con- 
control signal generator 40 is coupled to a control input 4(01 generator 40 supplies the control signal, de- 
terminal of video signal processor 30. scribed above, to the video signal processor 30 causing 
In operation, a user supplies a desired turn-off time ^ video processor 30 to combine the image 
for the display system to the control signal generator 40 fgnak from the main image signal source 10 and auxil- 
through the user input terminal 5. This time may be 30 T & signal source 20 and to produce a signal at 
expressed either as a time of day (e.g. 1:00 am) or a image signal output terrninal 15 representing the combi- 
period of time from the present (e.g. 2 hours from now). nation of the images represented by the main and auxil- 
As described above, input from the user may be re- iary image signals. 

ceived via a remote control link. In addition, control auxmarv image signal source 20 produces a 

signal generator 40 may supply control signals to the 35 yideo signal representing the on-screen display used to 

video signal processor 30 causing the video signal pro- inform the user that the receiver will be turning itself off 

cessor 30 to produce on-screen instructions to guide the m a short period of time. In a preferred embodiment, the 

user in the proper setting of the turn-off time. The re- on-screen display includes a textual indication of the 

ceipt of the turn-off time from the user, and the use of number of seconds before the receiver is to turn off, and 

the display device to supply instructions is known, and 40 00 aniniation of sheep running across the bottom of the 

will not be described in more detail. display screen, to represent the well-known "counting 

After a turn-off time has been selected by the user, sheep" expression. Circuitry to produce such an anima- 
control signal generator 40 supplies control signals to tion video signal, and the synchronization and combina- 
the video signal processor 30 causing the main image tion of such a signal with a main image signal, is well 
signal from the main image signal source 10 to be pro- 45 known, and will not be described in detail, 
cessed in a normal manner by video signal processor 30 Also in the pre-turn-off operational mode, the per- 
and a corresponding image representative signal to be ceived brightness of the displayed image is gradually 
produced at image signal output terminal 15. As de- reduced. In a preferred embodiment, the control signal 
scribed above, the sleep timer illustrated in the drawing generator 40 supplies a control signal to the contrast 
is embodied in a television receiver, thus, the main 50 control circuit (described above) in the signal path of 
image signal source 10 includes an RF tuner, video IF the video signal processor 30 to gradually reduce the 
amplifiers and video detectors. The steep timer may, contrast of the combined image by reducing the gain of 
however, be embodied in other components of an image the combined image signal. At the same time, the per- 
display system, such as a video monitor, video cassette ceived brightness of the on-screen display is gradually 
recorder (VCRX laser video disk player or cable de- 55 increased. In the preferred embodiment, another con- 
coder box. In such cases, the main image signal source trol signal is supplied by the control signal generator 40 
10 includes the circuitry required to produce an image to a contrast control circuit in the auxiliary image signal 
signal representing a main image. For example, in a source 20 to gradually increase the contrast of the on- 
VCR, the main image signal source 10 includes a tape screen display by increasing the gain of the image signal 
transport mechanism, tape heads, and playback amplifi- 60 from the auxiliary image signal source 20. These control 
ers * t signals are generated in such a mannpr that the contrast 

The illustrated video signal processor 30 includes a of the on-screen display image is increased at a rate 
signal path consisting of luminance and chrominance which compensates for the rate of decrease in contrast 
signal separation filters and processing circuits, kine- of the combined image. As a result, the image repre- 
scope driver amplifiers, sync separators and deflection 65 sented by the main image signal appears to fade out, 
signal generators. This signal path produces signals while the on-screen display image, represented by the 
which, when supplied to a kinescope and deflection auxiliary image signal, remains at a substantially con- 
apparatus, cause the image represented by the main stant perceived brightness. 
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This effect may be understood by reference to FIGS. screen display 60, but instead stops at the top of the 
2a through 2c FIG. 2a illustrates a screen display dur- on-screen display so that the on-screen display remains 
ing the normal operational mode. The screen display of visible until the receiver turns itself off. 
FIG. 2a consists of a main image 50 of a tree in front of At the end of the pre-turn-off period (illustrated in 
a fence with a cloud in the sky. In FIG. 2a, the screen 5 FIGS. 2 and 3), control signal generator 40 (of FIG. 1) 
display is at normal contrast and brightness, as set by a sends a further control signal (power supply control 
viewer. FIG. 2b illustrates a screen display near the signal) to the power supply the reference numeral 125 
beginning of the pre-turn-off time period when the con- for the television receiver which causes the power sup- 
trol signal generator 40 has entered the pre-turn-off p i y to turn off, turning off the receiver. The control 
operational mode. The screen display of FIG. 2b con- 10 sig^ power supply circuitry necessary to perform 
sists of the main image 50, and the on-screen display 60. the power turn-off are well known, are not illustrated 
The on-screen display image 60 is at the bottom of the md ^ not ^ described in detaiL 
screen and consists of a textual message 62, "There are It is also possible for such a sleep timer to turn off 
54 seconds before turnH 0 ff , ) and an animated image 64 power t0 m ^ electronic equipment forming the 
of sheer ►running across the bottom of the screen- 15 di^y system. For example, each piece of elec- 

ta FIG. 2A, the control signal generator 40 (of FIG. ^ equipment in the image display system could be 
1) has generated the control signal necessary to begin to ^pped with known X-10 power control circuitry, or 
00 °h 1 mam nnage 50, and the main a CE4)US mterrace . U ^J^L image display system, 
image 50 is correspondingly darker. However, control i <,i\™i tfanftM Mr ai\ mr ?\ » m „m ~*~aa* 1 

signal generator 40afco has generated the control signal 20 COn *° ^ f™*™ 0 * 40 (°£ *? G - ?> provide a 

6 . 6 ~T , ai^^oi (jqjjjj-qi ^jmaj iq qh X-10 or CE-bus signal transmitter in 

necessary to increase the contrast of the on-screen dis- * * ™ . ~y • 

„ Uxj a\ TK.K ^ ^ aZIu„ *ti lts own equipment. This control signal would cause the 

play 60. Thus, the on-screen d^play 60 of the textud x40 or ^ E : bus signal transmitter lo send the signals 
message 62 and the animated sheep 64 remains at full . 5 ^ ~7 

contract and brightness, as can be sL in FIG. 2b. FIG. ° rem0V *P° Wer fro ? ^ ** P ieces of 

2c illustrates a screen display near the end of the pre- 25 d( £ lromc W« fo ?™S * e image display system, 
turn-off time period. Hie control signal generator 40 *? r ^P 1 ^ rf P iec *\ of eqmpment m the image 
has caused the main image 50 to be nearly blacked out ^y system were equipped with X-10 power control 
However, the contrast of the on-screen display image and the sleep timer were embodied in a VCR, 

60 has been increased so that the textual message 62 and 00111101 ^ S enerator m VCR wouId generate 

animated sheep 64 still remain at full contrast and 30 nec essary control signals to cause the image signal 
brightness. processing circuitry in the VCR to provide the com- 

An alternative embodiment is illustrated in FIGS. 3a bined ^ representative signal at its video or RF 

- to 3c FIG. 3a is the same as FIG. 2a, and illustrates a output terminal during the pre-turn-off time period. The 
screen display during the normal operational mode. The combined image signal would be generated with the 
screen display of FIG. 3a consists of a main image 50 of 35 perceived brightness of the main image gradually re- 
a tree in front of a fence with a cloud in the sky. In FIG. duced 311(1 t^e perceived brightness of the on-screen 
3ft the screen display is at full contrast and brightness. display maintained substantially constant, as described 
FIG. 3b illustrates a screen display near the beginning above. When the turn-off time arrives, a signal is trans- 
of the pre-turn-off time period when the control signal nutted from the X-10 transmitter in the VCR to turn off 
generator 40 has entered the pre-turn-off operational 40 ^ attached monitor or television receiver. Then the 

^mode. As in FIG. 2b, the screen display of FIG. 3b VCR tata f itself off. 
consists of the main image 50, and the on-screen display FIG. 4 is a more detailed block diagram of the sleep 
60. The on-screen display image 60 is at the bottom of ^er circuit illustrated in FIG. L In FIG. 4, elements 
the screen and consists of a textual message 62, * There corresponding to those in FIG. 1 are designated by the 
are 54 seconds before turn-ofT, and an animated image 45 ^ number and are not described in detail below. 
64 of sheep running across the bottom of the screen. As The bottom portion of FIG. 4 illustrates a portion of 
before, the control signal generator 40 (of FIG. 1) has the signal path of video signal processor 30 (of FIG. 1). 
generated the control signal necessary to begin to de- An input terminal 25 is coupled to preceding video 
crease the contrast of the main image 50, and the main signal processing circuitry (not shown) of video signal 
image 50 is correspondingly darker. Also as before, 50 processor 30. The preceding video signal processing 

. control signal generator 40 also has generated the con- circuitry produces a luminance component 00 and 
trol signal necessary to increase the contrast of the three color difference components (R-Y, G-Y and B-Y), 
on-screen display 60. Thus, the on-screen display 60 of representing the image signal from the main image sig- 
the textual message 62 and the animated sheep 64 re- nal source 10 (of FIG. 1), in a known manner. Input 
mains at full contrast and brightness, as can be seen in 55 terminal 25 is coupled to an input terminal of an RGB 
FIG. 36. In addition, this embodiment includes a black matrix 102, which produces three color signals (R, G 
margin 70 which begins at the top edge of the screen and B) representing the main image signal. An output 
display and gradually widens, dropping on the image, terminal of RGB matrix 102 is coupled to a first signal 
like a descending curtain. input terminal of a multiplexer 104. A signal output 

FIG. 3c illustrates a screen display near the end of the 60 terminal of multiplexer 104 is coupled to a signal input 
pre-turn-off time period. The control signal generator terminal of variable gain amplifier 106. An output termi- 
40 has caused the main image 50 to be nearly blacked nal of variable gain amplifier 106 is coupled to a signal 
out. However, the contrast of the on-screen display input terminal of clamping circuit 108. An output terrai- 
image 60 has been increased so that the textual message nal of clamping circuit 108 is coupled to an input termi- 
62 and animated sheep 64 still remain at full contrast and 65 nal of kine driver circuit 110, and an output terminal of 
brightness. In addition, the margin 70 has dropped to kine driver circuit 110 is coupled to the kinescope (not 
the top of the on-screen display image 60. The margin shown) of the television receiver. This portion of the 
will not widen to the extent that it obscures the on- data path is arranged in a known manner and is embod- 
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ied in an integrated circuit model TA 7730 P manufac- main microprocessor 120 to the OSD microprocessor 
tured by Toshiba Corporation. 82 via the I/O controller 88. 

A main microprocessor 120, receives inputs (not The OSD microprocessor 82 executes programs 
shown) from the user and generates control signals for stored in ROM 84, stores and retrieves data from RAM 
controlling the operation of the television receiver, 5 86 and communicates with the main microprocessor 120 
such as power-on and off, and channel number (not via I/O controller 88. In response to the above message 
shown), and for varying different characteristics of the from the main microprocessor 120, OSD microproces- 
received composite television signal, such as sound sor 82, causes on-screen display generator 90 to gener- 
volume (also not shown), in a known manner. Two such ate the appropriate on-screen display image, and supply 
control signals are illustrated in FIG. 4, a contrast con- 10 it to multiplexer 104 in the main signal path of the video 
trol signal and a brightness control signal. These control signal processor 30. This operation is well known and 
signals are generated in response to input from the user, will not be described in detail, 
either from user accessible controls physically located In accordance with principles of the present inven- 
on the front panel of the television receiver, or via the tion, the OSD microprocessor 82 monitors any changes 
remote control link. The contrast control signal is cou- 15 to parameters which affect the perceived brightness of 
pled to a control input terminal of the variable gain the main image, e.g. contrast and/or brightness. If a 
amplifier 106, and the brightness control signal is cou- change to such a parameter is indicated, then the OSD 
pled to a control input terminal of clamping circuit 108. microprocessor 82 causes the on-screen display genera- 

An on-screen display (OSD) microprocessor 82 is tor 90 to change the perceived brightness of the on- 
coupled to a read only memory (ROM) 84, a read/write 20 screen display 60 to compensate for the indicated 
memory (RAM) 86 and an input/output (I/O) control- change. In this manner, the perceived brightness of all 
ler 88 through a microprocessor bus 85. Hie combina- on-screen displays remain substantially constant regard- 
tion of the OSD microprocessor 82, ROM 84, RAM 86 less of any adjustments made by a user, 
and I/O controller 88 form a portion of the control In the illustrated embodiment, changes made by the 
signal generator 40 (of FIG. 1). A bidirectional terminal user to the contrast (or gain) of the main image signal 
of I/O controller 88 is coupled to a corresponding ter- are monitored, and the gain of the DAC 92 of on-screen 
minal of the main microprocessor 120. An on-screen display generator 90 is varied (varying the contrast of 
display generator 90 is also coupled to the OSD micro- the on-screen display) to compensate for the changes in 
processor 82 through the microprocessor bus 85. On- 3Q contrast. It is also possible that changes made by the 
screen display generator 90, in combination with the user to the brightness (or DC level) of the main image 
OSD microprocessor 82, forms the auxiliary image signal be monitored. In this case the DC level (or 
signal source 20 (of FIG. 1), and generates an auxiliary brightness) of the on-screen display image signal would 
image signal representing the on-screen display 60 (of be changed to compensate for changes to the brightness 
FIGS. 2 and 3). On-screen display generator 90 also 35 of the main image signal. 

generates a bilevel select signal which has a first state During sleep timer operations, there are no messages 
when pixels representing the on-screen display image from the main microprocessor 120 to the OSD micro- 
are being displayed, and a second state otherwise. The processor 82. Instead, OSD microprocessor 82 monitors 
select signal is coupled to a control input terminal of the current time and the desired sleep time set by the 
multiplexer 104. ^ user, and during the pre-turn-off time period, controls 

The on-screen display generator 90 includes circuitry the generation of the on-screen display image and gen- 
for generating red, green and blue (RGB) signals repre- erates the required control signals to gradually reduce 
senting the on-screen display image 60 (of FIGS. 2 and the perceived brightness of the main image while main- 
3). Because the on-screen display RGB signals are gen- taining the perceived brightness of the on-screen dis- 
erated digitally within the on-screen display generator 45 play substantially constant 

90, the last processing circuit in the on-screen display At the onset of the pre-turn-off time period, OSD 
generator 90 is a digital-to-analog converter (D AC) 92. microprocessor 82 sends control signals to the on- 
A signal input terminal of DAC 92 is coupled to digital screen display generator 90 to cause it to generate the 
circuitry (not shown) generating digital R, G and B display of the textual message 62 (of FIGS. 2 and 3) at 
signals representing the on-screen display. An output 50 the bottom of the screen, and continuously updates the 
terminal of DAC 92 is coupled to a second signal input message so that the proper time is always displayed in 
terminal of multiplexer 104. DAC 92 is of a known type that message. In addition, the on-screen display genera- 
which allows a gain adjustment of the analog output tor 90 is controlled to generate the animated sheep 
signal. OSD microprocessor 82 provides a gain control display 64. In the alternate embodiment, illustrated in 
signal to DAC 92 which sets the gain of DAC 92. This 55 FIG. 3, the on-screen display generator 90 further gen- 
gain adjustment of the analog on-screen display RGB erates the descending black curtain 70 as well. The 
signals is equivalent to an adjustment of the contrast of RGB signals produced by DACJ 92 represent the on- 
the image represented by the on-screen display RGB screen display 60. The select signal from the on-screen 
signals. display generator 90 causes multiplexer 104 to couple 

In operation, main microprocessor 120 monitors in- 60 the auxiliary RGB signal to its output terminal when 
puts from the user, and, as described above, generates pixels representing the on-screen display image 60 (of 
signals for controlling the different parameters of the FIGS. 2 and 3) are being produced by on-screen display 
composite television signal: sound volume, channel generator 90, and to couple the main RGB signal to its 
number, contrast, brightness, etc. When an on-screen output terminal otherwise. The on-screen display is 
display is to be displayed in conjunction with user input, 65 generated in a known manner by the cooperation of the 
e.g. display of the current channel number during chan- OSD microprocessor 82 and the on-screen display gen- 
nel selection, or the sound volume bar graph during erator 90, and the generation process will not be de- 
sound volume adjustment, a message is sent from the scribed in detail. 
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Also during the pre-turn-off' time period, OSD micro- 
processor 82 repeatedly sends messages via I/O con- 
troller 88 to the main microprocessor 120. In response 
to these signals, the main microprocessor 120 reduces 
the contrast of the main image ROB signal by reducing S 
the gain of the gain control amplifier 106 in the same 
manner as if a user had requested decreased contrast via 
the receiver front panel or the remote control link. 
Simultaneously, OSD microprocessor 82 generates sig- 
nals causing the on-screen display generator 90 to corre- 10 
spondingly increase the gain of the on-screen display 
RGB signals by increasing the gain of D AC 92. During 
the time when pixels representing the on-screen display 
image 60 are being displayed, the serial connection of 
the variable gain DAC 92 and the variable gain ampli- 15 
fier 106 is coupled to the kinescope. As the gain of the 
variable gain amplifier 106 is decreased, the gain of the 
DAC 92 is increased in the correct proportion to main- 
tain the total gain of the serial connection substantially 
constant In this manner the on-screen display 60 is 20 
always bright enough for a user to see, regardless of 
how dark the main image becomes. 

FIGS. 2 and 3 illustrate a textual message and two 
animated sheep running across the bottom of the screen. 
It is also possible for more or less than two sheep to be 25 
seen on the display screen at the same time, or for an- 
other animated image to be displayed. It is also possible 
that each sheep display on its back the number of sec- 
onds remaining before turn-off, in place of the textual 
message. It is also possible for other animation to be 30 
generated, such as having the sheep jump over a fence. 

In addition, in the illustrated embodiment, the power 
supply for the receiver was described as being com- 
pletely turned off, however, there may be a standby 
power supply which is always connected to selected 35 
circuits in the receiver, such as those circuits powering 
the remote control receiver, and that only the main 
operating power supply is turned off. 

APPENDIX 

The following is a code fragment in the C language 
representing a portion of the code executed by the OSD 
microprocessor 82 (of FIG. 4) during operation of the 
sleep timer during the pre-turn-off period of time. 
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a video signal processor, coupled to the main image 
signal source and the auxiliary image signal source, 
and including circuitry for combining the main 
image signal and the auxiliary image signal to pro- 
duce a combined image signal, and circuitry for 
varying the perceived brightness of the image rep- 
resented by the combined image signal in response 
to a second control signal; and 
a control signal generator for generating the first and 
the second control signals so that the perceived 
brightness of the image represented by the auxil- 
iary image signal remains substantially constant 
when the perceived brightness of the main image 
signal is varied, said first and second control signals 
varying inversely to one another. 
2. Apparatus for automatically removing operating 
power from a component of an image display system, 
comprising: 
a main image signal source; 

an auxiliary image signal source, including circuitry 
for varying the perceived brightness of the image 
represented by the auxiliary image signal in re- 
sponse to a first control signal; 

a video signal processor, coupled to the main image 
signal source and the auxiliary image signal source, 
and including circuitry for combining the main 
image signal and the auxiliary image signal to pro- 
duce a combined image signal, and circuitry for 
varying the perceived brightness of the image rep- 
resented by the combined image signal in response 
to a second control signal; and 

a control signal generator, responsive to input from a 
user selecting a time when operating power is to be 
removed from the component, for generating the 
first and the second control signals so that the per- 
ceived brightness of the image represented by the 
main image signal is gradually reduced while the 
perceived brightness of the image represented by 
the auxiliary image signal remains substantially 
constant during a predetermined period of time 
before the selected time, and for generating a signal 
to control removing the operating power from the 
component at the selected time, said first and sec- 
ond control signals varying inversely to one an- 



void DropSheepCurtain(void) 



{ 



i=GetTopMarginO; 

Ifl(((Ifc2) 0) && (o_>DA != OxflQ) 

0->DA++; 

} 

Ifi(((I%4)==0) (da_contrast !=0)) 

da_contrast-; 
^ SetVaIue(CONTRASTt,da_coiitrast); 

liH<margin_stop) {l+ + J 

SetTopMargin(I); 



/•gradually lower black *nightfall* curtain (margin) over sheep V 
/•and drop video contrast while increasing OSD contrast*/ 
/•get current top margin setting*/ 

/•every other margin click, tweak up OSD intensity one click*/ 

/•increment OSD contrast level one click*/ 

/•every 4th margin click, tweak down contrast one click*/ 
/•video contrast gradations not same scale as OSD contrast*/ 
/•decrement the video contrast level variable one click*/ 
/♦set the contrast level of the video 

/•if not reached top of sheep's head, then lower margin 1 mare*/ 
/•scan line*/ 

/•set top black margin vertical position*/ 



What we claim is: 

1. Apparatus for generating an on-screen display in an 
image display system, comprising: 
a main image signal source; 

an auxiliary image signal source, including circuitry 65 
for varying the perceived brightness of the image 
represented by the auxiliary image signal in re- 
sponse to a first control signal; 



other. 

3. The apparatus of claim 1, wherein: 

the varying circuitry in the auxiliary image signal 
source comprises a first gain control circuit respon- 
sive to the first control signal; and 

the varying circuitry in the video signal processor 
comprises a second gain control circuit responsive 
to the second control signal. 
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4. Hie apparatus of claim 3, wherein 

the control signal generator generates the first and 
second control signals such that the serial gain of 
the first and second gain control circuits remains 
substantially constant. 5 

5. The apparatus of claim 3, wherein: 

the auxiliary image signal source comprises digital 
circuitry for generating a digital signal represent- 
ing the auxiliary image signal; and 

the first gain control circuit comprises a digital to 10 
analog converter, producing an analog output sig- 
nal having a variable gain controlled by the first 
control signal, and responsive to the digital auxil- 
iary image signal representative signal. 

6. The apparatus of claim 1, wherein the combining IS 
circuitry in the video signal processor comprises a two 
input multiplexer. 

7. The apparatus of claim 1, wherein the control 
signal generator generates the second control signal in 
response to a user input. 20 

8. The apparatus of claim 1 wherein the control signal 
generator comprises: 

a first processor for generating the first control signal; 
and 

a second processor, coupled to the first processor, 25 
and responsive to a user input, for generating the 
second control signal. 

9. The apparatus of claim 8, wherein the component 
comprises the control signal generator, and the operat- 
ing power controlling signal is coupled to a main oper- 30 
ating power supply for the component. 

10. The apparatus of claim 2, wherein the component 
is located remotely from the control signal generator, 
and the operating power controlling signal is made 

35 



available to the component through a remote signal 
link. 

11. The apparatus of claim 2, wherein: 

the varying circuitry in the auxiliary image signal 
source comprises a first gain control circuit respon- 
sive to the first control signal; and 

the varying circuitry in the video signal processor 
comprises a second gain control circuit responsive 
to the second control signal. 

12. The apparatus of claim 11, wherein the control 
signal generator generates the first and second control 
signals such that the serial gain of the first and second 
gain control circuits remains substantially constant. 

13. The apparatus of claim 11, wherein: 

the auxiliary image signal source comprises digital 
circuitry for generating a digital signal represent- 
ing the auxiliary image signal; and 

the first gain control circuit comprises a digital to 
analog converter, producing an analog output sig- 
nal having a variable gain controlled by the first 
control signal, and responsive to the digital auxil- 
iary image signal representative signal. 

14. The apparatus of claim 2, wherein the combining 
circuitry in the video signal processor comprises a two 
input multiplexer. 

15. The apparatus of claim 2, wherein the control 
signal generator comprises: 

a first processor for generating the first control signal; 
and 

a second processor, coupled to the first processor, 
and responsive to the user input, for generating the 
second control signal and the operating power 
controlling signal. 

***** 
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